Antioxidant sensors based on iron diethylenetriaminepentaacetic acid, hematin, and hemoglobin modified TiO2 nanoparticle printed electrodes.
Antioxidant amperometric sensors based on iron-containing complexes and protein modified electrodes were developed. Indium tin oxide glass was printed with TiO(2) nanoparticles, onto which iron-containing compounds and protein were adsorbed. When applied with negative potentials, the dissolved oxygen is reduced to H(2)O(2) at the electrode surface, and the H(2)O(2) generated in situ oxidizes Fe(II) to Fe(III), and then electrochemical reduction of Fe(III) therefore gives rise to a catalytic current. In the presence of antioxidants, H(2)O(2) was scavenged, the catalytic current was reduced, and the decreased current signal was proportional to the quantity of existing antioxidants. A kinetic model was proposed to quantify the H(2)O(2) scavenging capacities of the antioxidants. With the use of the sensor developed here, antioxidant measurements can be done quite simply: put the sensor into the sample solutions (in aerobic atmosphere), perform a cathodic polarization scan, and then read the antioxidant activity values. The present work can be complementary to the previous studies of antioxidant sensor techniques based on OH radicals and superoxide ions scavenging methods, but the sensor developed here is much easier to fabricate and use.